INTRODUCTION {#sec1-1}
============

Necrotizing enterocolitis (NEC) is an acquired, sometimes fatal, multifactorial syndrome characterized by segmental, inflammatory, or ischemic necrosis of the small and large intestine.\[[@ref1]\] It primarily affects premature neonates of low birth weight. The incidence varies from 1 to 3/1000 live births. Reported mortality rates are between 20 and 50%.\[[@ref2]\] The term adult necrotizing enterocolitis (ANEC) is used to describe similar patterns of bowel necrosis in adults and is popularly known by names such as Drambrand and Pigbel. ANEC is considered as a rare disease; with only a few cases reported in literature.\[[@ref3]\] Non occlusive mesenteric ischemia is another rare cause of intestinal necrosis with appearances similar to NEC. The surgical options in advanced cases in both these diseases are minimal and prognosis is poor.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

A 45-year-old male, presented with acute abdominal pain of five days duration and clinical features suggestive of perforation peritonitis and shock. The patient had no other co morbidities. He gave a history of passing dark loose stools two days after the onset of pain. Blood investigations showed leucocytosis, metabolic acidosis, hyperglycemia, unconjugated-hyperbilirubinaemia and prerenal azotemia. A plain erect abdominal radiograph revealed pneumoperitoneum, thereby confirming hollow viscus perforation. At exploratory laparotomy there was fecal peritonitis associated with gangrene and sloughing of coats of intestinal segments along with multiple perforations over four feet of the terminal ileum. The cecum and the proximal part of the ascending colon were also gangrenous \[[Figure 1](#F1){ref-type="fig"}\]. The mesenteric vessels were patent with good pulsations. A right hemicolectomy along with resection of three feet of contiguous small bowel was performed. The terminal ileum was brought out as an ileostomy and the proximal end of the colon was closed linearly. Post operatively, the patient developed progressive multisystem deterioration and died on the fifth post operative day. Histopathology revealed a non-specific picture of infarction necrosis of the bowel wall, with multiple ulcerations over ileum and cecum, without any evidence of major vessel thrombosis.

![Contiguous involvement of the cecum and ileum due to necrotizing enterocolitis](JETS-4-430-g001){#F1}

Case 2 {#sec2-2}
------

A 24-year-old male, presented with generalized abdominal pain of two days duration associated with abdominal distension, vomiting, and dark stools. He was febrile, tachycardic, with a distended and silent abdomen. X-ray of abdomen showed multiple dilated bowel loops with multiple air fluid levels suggestive of intestinal obstruction. Exploratory laparotomy revealed fecal peritonitis and a full thickness necrosis with perforation of the ileum \[[Figure 2](#F2){ref-type="fig"}\]. The cecum was congested. A limited right hemicolectomy was performed with removal of one foot of distal ileum but followed by an ileo-transverse anastomosis and a covering loop ileostomy. The post operative period was uneventful. The ileostomy was taken down after three months. Histopathology revealed transmural necrosis of the ileum with neutrophilc infiltration and mild inflammatory changes in the cecum.

![Full thickness transmural necrosis and skip lesions](JETS-4-430-g002){#F2}

Case 3 {#sec2-3}
------

A 37-year-old male was referred with generalized abdominal pain of two days, bloody stools and vomiting with clinical and radiographic features of perforation peritonitis. Exploratory laparotomy revealed fecal peritonitis, two perforations over two feet of gangrenous distal ileum and a congested cecum. Right hemicolectomy along with resection of contiguous gangrenous ileum was done. The terminal ileum was brought out as a stoma, while the transverse colon was closed terminally. The post operative period was prolonged, but eventually the patient recovered. Here again histopathology revealed a non-specific picture of infarction necrosis of the bowel wall without any evidence of major vessel thrombosis. An ileo- transverse anastomosis was done seven months later and bowel continuity restored.

Case 4 {#sec2-4}
------

A 55-year-old male, presented with severe acute abdominal pain of five days duration associated with bloody diarrhea and vomiting. Clinical and X-ray features were suggestive of perforation peritonitis. He was a known diabetic and hypertensive on irregular treatment. At exploratory laparotomy, almost the entire small bowel and ascending colon was found to be dusky, gangrenous with multiple perforations. Unlike in the previous three cases, skip lesions were absent \[[Figure 3](#F3){ref-type="fig"}\]. The mesenteric vessels appeared patent with good pulsations. No resection was attempted and the patient expired the next day.

![Involvement of continuous segment of the small bowel without skip lesions in NOMI](JETS-4-430-g003){#F3}

DISCUSSION {#sec1-3}
==========

The exact etiology of ANEC is uncertain. Infectious agents, inflammatory mediators and circulatory disturbances have all been implicated. The common organisms implicated are bacteria (*Klebsiella, Escherichia coli, Enterobacter, Pseudomonas, Clostridia* and *Staphylococcus epidermidis*), and viruses (Corona and Rota virus).\[[@ref4]\] The causative factor in cases of Pigbel and Drambrand was identified to be the ß toxin produced by *Clostridium perfringens* type C.

Another suggested mechanism is the hypoxia-reperfusion injury due to reduced mesenteric blood flow as the initiating event, resulting in the release of oxygen free radicals thereby leading to loss of the bowel\'s cellular integrity. The mechanism is similar to bowel necrosis occurring in non occlusive mesenteric ischemia (NOMI). Here gut hypo perfusion occurs due to mesenteric vasoconstriction and results in intestinal necrosis, with bacterial translocation as the secondary event.\[[@ref5]\] Reported mortality rates in NOMI are between 70 and 90%.\[[@ref6]\]

It can be postulated that, the primary etiology of ANEC is probably different from neonatal necrotizing enterocolitis (NNEC). In children with poorly developed defence systems, an initial infective insult to the bowel leading to secondary ischemia, seems to be more likely than a primary vascular event as the cause of intestinal necrosis.

Based on clinical and radiological findings, NNEC has been classified into three progressive stages (suspected, mild and severe illness) by Bell and co-workers and later modified by Walsh and Kliegman.\[[@ref7]\]

The clinical picture in all patients in the present study was similar to stage 3 or advanced NEC (hyponatremia, metabolic acidosis and perforation peritonitis). Little information on the diagnosis is provided by clinical, radiological and laboratory data. Findings on X-ray of these patients namely, pnuemoperitonem, thumb printing and dilated bowel loops are also seen in advanced cases of NOMI and are non specific.\[[@ref8]\] The common findings at laparotomy include dilated and thickened loops of bowel with segments of necrosis often separated by segments of normal bowel. Histological examination is characterized by pathological features such as an intestinal necrosis beginning in the mucosa, without obstruction of the mesenteric vessels.

In this study, few factors were found universal to all the patients. They were all smokers, regularly consumed alcohol, non-vegetarians and frequented eating from unhygienic places. They all had a poor nutritional status, belonged to lower socioeconomic strata, and were from the same geographical area. It could be therefore postulated that these are probable contributory factors for ANEC in the present series. Most of them gave a history of bloody diarrhoea after onset of pain. Only one of the patients had a previous history of diabetes and cardiac disease. Skip lesions characteristic of NEC were seen in three out of four patients. In all our cases, the colon was involved probably denoting an advanced stage. Laboratory tests and X-ray findings were non-specific. It was not possible to detect *Clostridium perfringens*, but in all the cases the most common organisms isolated were *E. coli* and *Klebsiella*. One X-ray showed thumb printing but pnuematosis intestinalis and portal venous gas which are characteristic of NEC were not appreciated. It could be therefore suggested that the first three patients would have suffered from ANEC and the fourth patient could have had NOMI considering the age, absence of skip lesions and co-morbidities. More definitive investigations such as toxin typing, immuno-histochemical analysis and polymerase chain reaction could provide more valid information. Angiography is an useful technique to diagnose NOMI prior to occurrence of bowel infarction.\[[@ref9]\]

Management is medical and/or surgical and includes alleviation of the symptoms, attempts at producing local vasodilatation whenever possible and resection of the affected intestinal segment. In many cases the diagnosis is made at exploratory laparotomy. However, in advanced cases surgical options are limited. Surgical intervention is necessary if there is intestinal necrosis or frank perforation or when there is clinical deterioration over a 12-24 hour period despite intensive medical support, as evidenced by persistent or worsening metabolic acidosis. The role of papaverin in producing local vasodilatation has been found to be useful in cases of NOMI and salvaging the bowel at risk.\[[@ref10]\] Late complications include short bowel syndrome and malnutrition.

CONCLUSION {#sec1-4}
==========

It is strongly felt that there is a possible link between infective and vascular mechanisms involved in the pathogenesis of massive bowel necrosis, in NOMI and NEC. The infectious and circulatory mechanisms might be coexisting. The clinical findings, laboratory investigations, histopathology features and radiological evidences might be non-specific in advanced disease. A high index of suspicion is necessary in making a diagnosis.
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